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BOTANY

FUSARIUM SPECIES IN SOILS OF NEW ZEALAND AND THE
COOK ISLANDS. P.M. Burnes* and T. Kommedahl, Dept.
of Plant Path., University of Minnesota, St. Paul,
MN .

Seventy-five soil samples from New Ze aland and
15 fr om the Cook Islands were assayed on aureomycinsupplemented pentachloronitrobenzene agar (@ 5mg
so il/d ish) for Fusarium spp. Cultures were transf erred to acidified potato-dextrose agar for
identi fic ation. Species iso la ted from New Zealand
were as follows (as percent of t otal colonies):
I · oxyspo rum(85%), I· solani (9 %), I• semitectum
(4 %), F . acuminatum (2 %) ; these were <1% each: I·
culmo r~m, I· dimerum, I· eq uise ti, I· graminearum,
F. merismoides, and F. moniliforme . For the Cook
I slands, only F. oxy~porum (67 %) and I· solani
(33%) were isolated. The list from New Zealand
(37-42° l a t.) is similar t o th a t from Minneso ta
(43%- 45% lat.). Both have a simil a r a gr iculture
whereas the Cook Islands (10-20° lat.) have a
t rop i cal agriculture. I· oxysporum and I· solani
are common soil fun gi nearly everywhere , whereas
the others are often found in t emper a te agricult ure , frequently associa t ed with cereals and
gr a sses .

GROWTH
AND
ECTOMYCORRHIZAL
DEVELOPMENT
OF
MINNESOTA CONIFERS. M.A. Sword,* R.K. Dixon, and
A.A. Alm, Dept. of Forest Resources, Univ. of
Minneso ta, St. Paul, MN.
Conifers are obligately dependent upon ectomycorrhizal relationships for normal growth and
development.
Inoculation of tree seedlings with
specific
ectomycorrhizal
fungi
provides
an
opportunity to optimize the benefits associated
with this unique symbiosis.
Container-grown
Pinus resinosa, P. banksiana, and Picea glauca
were
inocula ted
with
mycelial
slurries-of
Cenococcum
geophilum
and
Suillus
luteus.
Inoculation with C. geophilum and S. luteus
significantly increased growth of P. resinosa in
the greenhouse. Following greenhouse production,
inoculated seedlings were outplanted on three
northern Minnesota reforestation sites. · After
one growing season, inoculation with C. geophilum
significantly increased survival of P. resinosa.
Growth
of
ectomycorrhizal
P.
resinosa,
P.
banksiana, and P. glauca was also significantly
improved after outplanting.
These preliminary
results
suggest
ref ores ta tion
efforts
in
Minnesota may be significantly improved following
inoculation of tree seedlings with specific
fungal symbionts.
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THE LICHENS OF ACADIA NATIONAL PARK, MAINE.
T. J. Sullivan, Botany Dept., Univ. of Minnesota,
St.-Paul, MN 55108.
Over 5500 lichens from 85 different localities
were collected in the park during the summers of
1983-85. A total of 38 genera and 165 species of
macrolichens were identified. Of this total, 15
genera and 105 species are new records for the
park. The crustose species are still in the process of being identified. Baseline data were also
collected to assess the air quality of the park.
Such data include distribution maps of four species known to be sensitive to low levels of SO ,
elemental analysis, species fertility, and pre~
ence of species most sensitive to SO . Elemental
analysis was done on Cladina rangife~ina, Evernia
mesomorpha, Hypogymnia physodes, Platismatia ~
~· and Lasallia papulosa for 16 different elements. The sulfur levels for all samples ranged
from 330 to 1450 ppm. These values are within accepted background levels as reported in the literature . Since many species sensitive to SO were
found throughout the park and elemental an&lysis
data showed no abnormal accumulation of polluting
elements at the localities examined there is no
indication that the lichens of the park are being
adversely affected by air pollution.

THE

LICHENS OF PINE COUNTY, MINNESOTA.
Dept. of Botany, Univ. of
Minn., St. Paul, MN.
Approximately 1800 lichen specimens
representing 174 taxa in 48 genera were
collected from 51 sites within Pine
County in east-central Minnesota between
Feb.
1983
and
Oct.
1984.
Nine
distributional patterns are represented,
with the strongest affinities of these
lichens with the temperate and boreal
groups.
These patterns, along with the
percentages of the taxa
represented
therein
are:
Eastern
Temperate
(17.7%), Arctic Boreal (14.3%), PanBoreal (13.1%), Pan-Temperate (5.7%),
Pan-North American (5.1%), AppalachianGreat Lakes (4.0%), Southern RockiesAppalachian-Great Lakes (1.1%), Western
Temperate (0.6%), and Eastern Boreal
(0.6%).
ICP
analysis
of
Evernia
mesomorpha
and Hypogymnia
physodes,
along with analysis of the composition
of the Pine County lichen community in
terms of sulfur dioxide sensitive taxa
reveal data which indicate that the
collection sites are relatively clean.

J~~ ~ter,
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MYCOTROPHY ~~ LAND RECLAMATION. N.C. Johnson,
Dept. of Botany, Univ. of WI, Madison, WI.
The responses of Salsola kali L. and Panicum
virgatum L. to vesicular-arbuscular mycorrhizae
(VAM) were compared as part of a study of the role
of VAM in the reclamation of taconite tailings at
the Jackson County Iron Mine. Salsola kali was the
dominant colonizer of unreclaimed taconite tailings
while K· virgatum was sown during reclamation.
Both species were grown ' with and without mycorrhizal inoculum in greenhouse and field · experiments. Although the roots of S. kali were never
observed to contain fungal structures, the addition
of mycorrhizal inoculum was somewhat detrimental to
its growth. In contrast, inocula.t ed K· virgatum
became mycorrhizal and its growth was significantly
enhanced by the symbiosis. This growth enhancement
diminished at high soil phosphorus levels, suggesting that the costs of the symbiosis outweighed the
benefits when phosphorus was not limiting. Plant
strategies were compared and the significance of
mycotrophy to each species was considered. These
results give insight into the importance of VAM
to plant succession and land reclamation.

CBR(H)BIOLOGY

AUTOt1ATIC 7-DAY MONITORING OF HUI"lAN BLOOD PRESSURE (BPJ
IN HEALTH . M. Keenan , W. Miirz, F. Halberg , Univ. of t1innesota,
Minneapolis , MN, USA
In individuals suspected of high BP, increasing or decreasing
trends or no change Ylithin 7 days may be found for systolic (5) and
diastolic (D) BP and heart rate (H~~) (Ric. Sci. Ed. Perm. Suppl.
49:"'86, 1985). Accordingly, rou\i ne 7-day monitoring is advnr:Ated
as a reasonable span to assess the circadian diJnamics of human Bf-' . On
a clinically healthy black adult, 105 BP (mm Hg) & HR (beats/min)
measured automatically Ylith a Nippon Colin (Komaki , clapan)
mochine , the feoture~ , including o P from o no-rhythm test (NRT),
P.,ercent rhythm (PR), MESOR, M, amplitude, A, & acrophase, !i!,
( 360°=24h) Y1itt1 regression giagnostic !ests ( RDT) for·
si nu~oidality, normalitiJ of residuals and homogeneity of variance ~re:
Vorioble Data limits 90% rar.ge
Rang• of ch•ng• P (NRT) P~:
low high
low high
•bso lute %
SBP
83 135
93 126
63
<.001
33
52
57
DBP
51
91
86
40
78
<.001
37
8£,
HR
54
80
34
66
<001
34
52
P-nlues (RDT)
Variable t1 :1: SE
1\:tSE
8± SE
coo=ooOO) sinus norma1 Y ar hom
SBF' 110.4± 0.8
7.6± 1.2
-220:tE:
0.745 0.133 0.716
DBP 69 .9± 0.7
7.2± 1.0
-221±7
0.195 0.173 0.699
HR
67 .6:1: 0.6
6.3:1:0 .9
-198:1:8
0.318 0.468 0.237
A chronobiologic serial sectir.r. ~~ith a 24- h period fitted to 24- h
spans ( P<. O1) sM·vts stable 1'1, A & li!, the latter ss al; within 1 t1.

CIRCADIAN RANGE NO SUBSTITUTE FOR AMPLITUDE IN ASSESSING HIGH
BLOOD PRESSURE (BP) RISK . 6 Cornelissen F Halberg. B Targujnj, Univs .
of Minnesota, Minneapolis, MN, & Florence. Italy
Mostly within 4l!l h anar birth, systolic (5) DP or 18 newborns
without & 16 with a family history (FH) of high BP was monitored at
-30-min intervals for -48 h (Nippon Colin device [Komaki. Japan]). Mean,
median, 100", 90" & 50" ranges & standard deviation (SO) were
computed, as was a plexogram-assessed circadian range (CR) (stacking
intorval : 24 h; class int9rval : 1 h) defined as the difference bet we on the
largest & smallest class mean & the single cosinor amplituda (A) ~.
acrophase (1). No difference can be shown by the mean, range & SO, yet A
differs between the 2 groups, Tabla 1. The CR. which does not assess the
peak-to-trough interval-which is of less than 12 h for newborns without a
FH of high 8P, & is of -12 h for those with such a FH-fails to separate the
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2 groups. The inter-group difference in peak-to-trough interval may
contribute to detection of a circadian rhythm by population-mean cosinor in
those with but not in thoso without a FH of high BP (result not shown).
IabJLl: S8P indices in neonates with or without a FH of high BP
Index
Mean :1: SE (no FH)
Mean ± SE (FH)
Student's t (P)
mean
68.0 ± 1.7
70.1 ± 2.5
0.70 (.489)
median
67 .3 ± 1.7
69.8 ± 2.6
0.62 (.416)
100" range 45.7 ± 2.8
46.6 ± 3.8
0.20 (.847)
90" range
26.4 ± 1.4
32.6 :1: 2.8
1.35 (.187)
:SO" range
10.2 ± 0.5
11.9 :1: 1.2
1.38 (.178)
so
8.62 ± 0.41
9.58:1: 0.86
1.05 (.304)
CR
19.34 ± 1.39
22.64 ± 2.70
1.12 (.270)
A
2.12± 0.20
3.98± 0.63
2.93 (.006)
autwort: NIH (GM-13981); Medtronic, Mpls, MN; Fondaz. Hoechst, Milan._

E..J:Ialbecu

CTRCADIAN RHYTHMIC RESPONSE IN COLD PRESSOR TEST.
Winter J....~\li..tllrz._G CorneUssen, U. of Minn., Mpls., MN
A white woman ( 1) & man (2) in their 20s, a Chinese man in his 40s &
a white man in his 60s immersed their hands into ice water for 1 minute at
15, 16, 25 or 11 different times along the 24-h scale . Systolic blood
pressure (mm Hg) (S8P) was monitored before & for 3-5 minutes
immediately after this test (Nippon Colin [Komaki, Japan] device). Pretest
data & responses as ~ of pretest value were analyzed by single and
population-mean cosinor for the 3 whites, with the r. change as :rl of the
average 5P increase (P= .034). For the Caucasians. the response rhythm
was nearly in antiphase (e•-15.; 360";(24h; o·z0o 00) with the
spontaneous rhythm, while in the Chinese. the spontaneous & response
rhythms were in phase . Responses to cold should be assessed in an
individualized, time-dependent fashion.
Series
P
PR
MESOR ± SE Amplitude ± SE e ± SE
SBP• (•I)
0.004
60
104.5 ± 2.3 13 .9 ± 3.1 -225 ± 13
1stmin(r.)
0.069
36
24.3:1: 3.9 14.3± 5.4 -34±23
2nd min(")
0.004
61
11.3 ± 2.4 14.5 .± 3.3 -41 ± 14
3rd min(")
0.016
50
9.0 ± 2.9 14.0 ± 3.9 -44 ± 17
3-min area* 0.011
53
227.9 ± 5.5 28 .6 ± 7.6 -40 ± 16
SBP• (•2)
0.002
62
103.3 ± 1.6
9.7 ± 2.1 -212 ± 13
1stmin(")
0.006
54
13.1± 1.5
B.O± 2.0 -27±16
2ndmin( ")
0.010
51
8.8± 2.3 11.3± 3.0 -39± 16
3rdmin(")
0.036
40
3.6± 2.7 10.4± 3.5 -21±21
4th min( ")
0.004
56
96 .3 ± 1.5
8.4 ± 2.0 -353 ± 15
Sthmin(")
0.134
27
98 .1± 1.6
5.2± 2.4 -10±29
5-min area* 0.007
54
414.2 ± 6.8 35 .1 ± 9 0 -20 ± 16
1*Area. in " x min, accounts for exlenl and duration of response.
~Y

CIRCADIAN & ULTRADIAN BLOOD PRESSURE ( BP) RHYTHMOMETRY
ALSO REVEALS NOCTURNAL EPISODIC ELEVATION OF BP BUT NOT OF
HEART RATE ( HR) J::!..ID:ru1t W Miirz 0 Cornelissen & f Halberg ,
Macalester C., St. Paul, MN; U. of Minn., Mpls, MN
BP and HR of a 61-year-old man were monitored with a Nippon
Colin device ( BP 103-11; Komak i, Japon) Measurements were mostly
every 2 min at night & sporadic by day. 2,325 values/variable
covered 108 h out of 168 h. A chronobiolo;)ic serial section reveals a
24-hour component (P mostly <.001) for systolic (S) BP. Ultradian
components, mostly with a pericd between 1.6 and 1.8 h,
characterize the nocturnal values for SBP, the mean arterial ( MA)
and diastolic (D) BP. Against this background, a 50-minute episode
started with a rise in mm Hg from 125 to 185 SBP, from 96 to 132
MAP and from 76 to 112 DBP; the HRs (before and at start of BP
rise) were 66 and 63, respectively. After a slight lowering of the BP
during the episcde , a drop from 147 to 107, 107 to 89, and 88 to 69
followed for SBP, MABP and DBP, respectively, with HR being 62 and
63 before and after the episcde's end. SBP means were 117. 128,
127, 116, 130, 123, 114 and 119 mm Hg on nights 1 to 7,
respectively. A monoamine-oxidase inhibitor (a 15-mg tablet 4
times a day at 08° 0 , -11° 0 , -14° 0 and -17° 0 ) most likely
contributed to the nocturnal !K:rophases of SBP on most though not all
days and is also known to result in 'hypertensive crises' . BP
monitoring on diurnal Nardil treatment is advocated with special
reference to nightly elevations ~: NIH (OM-13981);
l"ledtronic Inc., Mpls., MN; Fondazione Hoechst. Milan,ltaly
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DAY-NIGHT RHYTHMS OF LOCOMOTOR ACTIVITY IN FROGS
AND TOADS OF THE COSTA RICAN TROPI CAL RAINFOREST.
Y. WINTER and F.H. BARNWELL, Dept . of Ecology and
Behav. Biol ., Univ. of M1nnesota, Minneapolis, MN.
Locomotor activity was recorded under natural
illumination in 141 specimens belonging to 19
species of anuran amphibians at La Selva Biological
Station in northeastern Costa Rica. Experiments
were conducted during the rainy season between July
6 and August 26, 1985, with freshly collected animals maintained in individual activity chambers for
periods of 3 to 8 days. Activity patterns obtained
under these conditions could be classified broadly
for representatives of various species as diurnal,
nocturnal, or mixed. Diurnal patterns were recorded consistently only in Dendrobates pumilio.
Strongly nocturnal patterns, often with the major
peak just after dusk, occurred in Hyla (5 spp.) ,
Afalychnis (2 spp.), Centrolenella~sp.), Rana
( sp.), and Leptodactylus (1 sp.). Mixed patterns, in which individuals of a species might be
active diurnally, nocturnally, or during both day
and night, were found predominantly in Eleutherodactylus (6 spp.) and Bufo (2 spp.). These
results, while preliminary, suggest that certain
anuran genera and even ta xonomic families might be
characterized by the patterns of their day-night
t endencies in locomotor activity.
GENDER DIFFERENCES IN ADJUSTING TO TlllE ZONE CHANG!l
AFTER TRANSMERIDIAN FLIGHT?

H,P, Noonan+and H. W.Wendt, Depts.of Psych. ,Coll.of
"St. Thomas an:i Hacalester College, St. Paul MN.
Male an:i female student travellers (N=21)responded to 25 it·ems on health related symptoms, sleep,
concerns, mood, time of day preference (manilityserality/Halberg et al.), and digestion. They made
self-assessments of general risk-takine, anxiety,
self-esteem, and six other personality domains.
IVomen were specifically questioned about changes
in menstrual cycle. - Analysis reveals significant
differences in respect to recalled symptom duration, with female Ss reporting greater delays ill
recover.y, and intra-group variability likewise
larger. Additional differences emerged between the
Gender specific intercorrelation matrices but are
merely sfiggestive,or cannot be properly assessed
due to the small numbers. Females generally did not
report effects of the desynchronisatian on menstrual
cycle,,..A larger stlldy, now in progress, involves
students an:i leaders in Study Abroad programs, and
focuses on adjustment outboun:i and homeboun:i,d~
East.Jrlest and North-South travel.

at 08 : 00;
in winter. T4 at 1 : 20 and ;_ortisol <C) at 15 : 20 & 1 : 20, or T3 at 4 : 40 &.
C at 15: 20; in spring. I at 19:40 with T4
either at noon. 18 : 40 or midnight.
Dimension reduction. beyond that achieved by the
polytest. facilitates
follow-up
tests on
larger.
stratified and randomized cohorts
followed for a
life time.
for assessing
onultiple, cancer and other. chronorisk.

Ultradlan structure of nightly systolic blood pressure (BP) in
clinical health . W. Marz. G. Cornelissen & F. Halberg, Univs. of
Minnesota, Minneapolis, MN, USA, and Munich, FRG
A 24-year-old man monitored his BP automatically with a Nippon Colin
instrument (Kornalci. Japan) during 17 nights. mostly at 2-min mterva!s,
for 4 to 9 hours/night. Aner stepwise removal or outliers, data were
averaged over 5-minule spans for analysis by a least squares spectrum
tested as harmonics of 6.8 hours , a span corresponding to lhe average
nightly monitoring span (T). In addition, a chronobiologic window within a
range from 8 to 0 .5 h, linear in period with .1-hour intervals between
successive trial periods, was constructed. Ultradian components with
Pi0.05 were found over 4 nights at 't' (in h) =3.4, 4 at 1:=2.3, 4 at 1:=1 .7,
3 al ~1.4 and 1 at t-0.85. The prominent ultradian frequency varies in a
relatively wide band for individual nights . A population-mean cosinor al
each spectral frequency tested reveals a broad amplitude peak around 1
cycle per 2.3 to 1.7 hours. A refined analysis around this spectral region
by a chronobiologic population mean cosinor window reveals an amplitude
peak around a 't' of 1.56 h (P:Q .022) . These analyses ignore likely changes
in frequency during a given night, yet quantify ultradians and their wobble,
complementing approaches to ultradians of pathologic EEG discharge and of
circulating adrenal corticoid by power spectra (Medical Aspects of Stress
in the Military Climate, W. Reed Army lnst. Res . Symp ., Apr . 1964; N.Y.
Acad . Sci. 117:337, 1964) and to the particularly prominent ultradians in
the EEG of patients with narcolepsy by other microscopic and macroscopic
methods (Rev. neurol. [Parlsl121 :15, 1969; Table 51n Int. J. Chronobiol.
2:87 , 1974). Suooort: Cusanus-Werk, NIH (GM-13981), Medtronic (Mpls,
MN, USA), Fondazione Hoechst, Milan, Italy.
;
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THE
~ONOTEST
SUPERCEDES
POLYTEST
IN
ASSESSMENT
OF
ENDOCRINE CHRONORISK OF
F.
BREAST CANCER
<CBC).
R. C.
Hermida*•
Halberg. Univ . of Minnesota. Mpls .• MN.
For assessing CBC in clinicallij healthy
young adult women. pattern discrimination
identifies tentative endocrine test~ specified for season. clock hour &c rest-activity
routine.
A
(leave-one-out)
all-subsets
variable selection techniq,ue. the monotest.
supercedes a stepwise implemented polytest.
which does not examine all possible combinations of variables for
their power of
discrimination.
as does the monotest.
For
CBC testing in summer. the monotest identifies
the combinations
of insulin <I> at
00 : 00 with either I, aldosterone or T4 at
09 : 00;
in fall,
the 00 : 00-09 : 00 absolute
difference in prolactin with T3 & estradiol
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(fJ1 -139e 1). t·1ed 1 ronic !ro(:., f(,rodozi•)'ie Hoec ro:':l
flAPID BUT NOT ABRUPT TRANSMERIDIAN ADJUSTMENT OF
CIRCADIAN ACROPHASE (s) OF SYSTOLIC (S) BLOOD PRESSURE
(BP). A Pan~rl W Miirz F Halberg , Univ. of Minn., Mpls, USA
Physioi()Jic variables, including BP, adjust circalian timing at
different rates (inter-variable & within-adjustment 115ymmetries).
A rapid yet incomplete BPs ~justment is seen in a clinically healthy
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adult man, who after a stay of 2 two months in the USA returned home
to FRG and in other subjects following a shift of routine by 6 or 7 h.
Chronobiologic serial sections of BPs monitored automatically yield
the probability of no-rhythm (P), percent rhythm (PR), MESOR
(M), amplitude (A), the latter two in mm Hg, and I! (360'=24h;
0'=00°0 in USA):
Site PR
P
M
A
I! (95% Cl)
USA 32
.036
121.4
5.6
-223'(-181,-267)
USA 59
.001
123.9
9.2
-247'(-225,-275)
FRG 71
<001
119.9
19.7
-182'(-161,-204)*
FRG 62
.001
119.4
13.9
-184•(-156,-214)
FRG 61
.001
127.2
16.7
-187'(-175,-215)
*P=0016 from test (Chronobiologia 9:392, 1982) for I! change
from USA to FRG for 3 days after a 90' transmeridian schedule
change; the H does not, however, enter the target H's confidence
interval ( Cl) of- 145' (- 113, - 181 ). While BP adjustment within
24 h is large in all subjects ( P<.O 1), it is not complete within the
first 3 post-flight days; thereafter as well, HS oscillate gradually In
all subjects toward target phase, after a large initial H adjustment
Xnot shown) NIH ( GM-13981 ), Medtronic, Hoechst ltalia.
~UCED CIRCADIAN AMPLITUDE OF PERSISTING RHYTHMICITY IN BLOOD"
~RESSURE (BP) AND HEART RATE (HR) DURING RECUMBENCY. L.t:!al.lm.g_l,.
E...Hai.I!ECJ.. Univ. of Minnesota, Minneapolis, MN
To examine rhythmicity under hospital inpatient conditions, a 55-yearold woman in apparent clinical health used two automatic BP (mm Hg) and
HR (beals/min) monitors (Nippon Colin, Komaki, Japan), one on each arm
(L&R) during 24 hours of recumbency, mostly al 2-minule intervals (day
1), followed by monitoring at -1-hour intervals while pursuing household
activities (day 2). Hourly means from each day of study & each arm were
fitted with a 24-h cosine curve. ,. rhythm (PR) and characteristics follow:
Day Arm
P PR MESOR ± SE Amplitude± SE
a (95" CL)q
1 SBP L <.001 51 113.2± 1.3
8.7± 1.8
-187" (-160,-213)
R
54 111.8 ± 1.3
9.1 ± 1.B
-180" (-155,-205)
2 ''
L
.001 56 114.4 ± 2.5
11.9 ± 3.4
-252" (-212,-290)
R
.003 53 114.7 ± 2.0
9.9 ± 2.6
-266" (-223,-299)
1 DBP L
.001 47
65.4 ± 1.0
6.0 ± 1.4
-183" (-154,-212)
R
.001 45
64.3± 1.1
6.4± 1.5
-186" (-156,-216)
2 "
L
.002 59
70.0 ± 2.5
12.6 ± 3.2
-260" (-221,-294)
R <.001 82
68.5 ± 1.3
12.1 ± 1.8
-256" (-235,-275)
1 HR L
.001 50
63.2 ± 0.6
3.7 ± 0.8
-298" (-273,-324)
R <.001 50
63.1 ± 0.6
3.7 ± 0.8
-301" (-275,-327)
2 ,
83
72.4± 1.4 13.7± 1.7
-271" (-251,-288)
R
88
73.1 ± 1.1
14.4± 1.5
-267" (-251,-2B1)
q360"=24h; 15"=1h; reference=00° 0 On recumbency, a MESOR-Iowering
& an amplitude reduction characterize HR most & SBP least. The SBP &
DBP 0 advances in recumbency. whereas the HR 0 is delayed.
Su~u~W: NIH (GM-13981 ); Medtronic Inc .• Mp1s .• MN; Fondazione Hoechst.
Milan. Italy.

SERIALLY INDEPENDENTLY ASSESSED CIRCADIAN SYSTOLIC BLOOD
PRESSURE (SBP) VARIATION IN SPONTANEOUSLY HYPERTENSIVE
STROKE-PRONE RATS (SHR-SP). J Wu E Halberg F Halberu
Cornelissen, Univ. of Minn., Minneapolis, MN
To restrict measurements assessing different circadian stages and
effects of repeated handling to a convenient yet pertinent working
time, 60 male SHR-SP rats, -10.5 months of age, were standardized
for several months in one of 3 rooms with staggered regimens of 12 h
of light (L) alternating with 12 h ofdarkness(D). Groups of 15 rats
had their SBP measured by Doppler tail sphygmomanometry 3 times
in quick succession during four 2-h spans each day. On Feb. 11, 12,
13 & 15, SBPs were measured 1-3 min after heating; on Feb. 16,
immediately (a) and 3 min after heating (b) and on Feb. 17, 2-3 min
after heating. An increase in daily mean from Feb. 11-17 ( 218,
228, 232, 239, 255a [237b] and 250 mm Hg; P from analysis of
variance <0.00 1) suooests that the animals may have become more
'apprehensive' with each measurement session, rather than becoming
'accustomed' to it, even if, within any one session, the third
measurement was lower than the first, and on feb. 16, a second triad
was lower than the first. The no-circadian-rhythm assumption was
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rejected on Feb. 17 ( P<0.032 by the fit of a 24-h cosine curve). A
more precise timing of measurement at 2-3 min after heating may
allow serially independent sampling during regular working hours on
groups of SHR-SP rats, e.g., for drug testing at different circadian
stages Support: NIH (GM-13981 ); Medtronic Inc., Mpls., MN;
fundazione Hoechst, Milan, Italy.
Ullradian

structure

of g•slric

l..wnlllc!ILl..tl..~ F Andreoli

pH •l night.

B Tarqujnj

...YL..t1arz... G Cornelissen

E.

~g.

Univs. of Florence. Italy, and Minn .• Mpls .• MN, USA
For a chronobiologic approach to the diagnosis of gastric disease and for
the assessment of an increased risk of developing diseases of the upper
digestive tract, it is desirable to have the profile of acidity as a feature of
lime structure under standardized conditions. pH changes during the night
were monitored with an intraluminal electrode on 8 subjects with a
solid-state battery-operated recorder capable of collecting about 50.000
data/day. Multiple regression to 15-min averages yielded a satisfactory
overall model (P<.001 in 7 cases and P=.004 in one case). A slope was
documented in 4 of 5 healthy subjects & 2 of 3 patients. The following
candidate ultradians were identified, with periods ( t:) given in hours: in
healthy subjects. for subj. 1. t: 1=3.75, P=0.029; tj=1.07. P=0.085; for
subj. 2. t: 1=4.20. P<0.001; 'tj=2.40, P<0.001; t:3 =1.55, P=0.002; subj.
3, t: 1=4.10, P=0.015; t:2=2.70. P=0.002; c3 =2.10, P=0.014; subj. 4,
t: 1=3.30. P=0.049; t:2 =2.00, P=0.003; t:3 =1.20, P=O.OOB; subj. 5,
l:1=5.50, P=0.064; l:2=3.50, P=0.030; c3 =2.30, P<O.OOI; t: =1.80,
4
P=0.020. On the average, fewer ultradians were seen in a patient with
gastric cancer (t:=1.7 h; P=0.027). In anotner with duodenal ulcer (t:=:!.9
h; P=0.046) and in an individual at an increased risk of developing duodenal
ulcer (r-4.9 h; P<.OOI). While such P-values are not corrected for
multiple testing, many of them remain <0.05 when this is done. The
prominence and timing from day to day of these components remains lo be
investigated on an identical diet taken at equidistant intervals, with other
exogenous sources of variability controlled so that the endogenous ones can
be more readily assessed. Su~u~W: NIH (GM-1396 1), Medtronic Inc., Mp1s.
1Regione Toscana, Florence, Italy.

ECOLOGY

EFFECTS OF FOREST HARVESTING ON LEAF LITTER
DECOMPOSITION.
X. Yin*, J.A. Perry, and R.K.
Dixon, Dept. of For. Res., Univ. of Minnesota,
St. Paul, MN.
Reports of the effects of forest harvesting
on decomposition of the forest floor have been
contradictory. This study implemented litterbag
technique and sequential direct floor sampling
on both clearcut and uncut sites in southwestern
Wisconsin.
One-year preliminary results reveal
a slower decomposition of bagged litter but
greater turnover of the floor on the clearcut
than on the uncut site.
It is suggested that
tree
removal
results
in
accelerated
decomposition of the overall floor although the
process may be retarded at the surface.
EFFECTS OF GRASS COMPETITION ON GROWTH OF RED
PINE SEEDLINGS.
J.M. Caldwell* and R.K. Dixon,
Department of Forest Resources, University of
Minnesota, St. Paul, MN.
The influence of grass control and supplemental watering on the survival and growth of
outplanted 3-0 bareroot red pine seedlings was
investigated.
Root and shoot morphological
characteristics,
as well as seedling water
potential,
were examined over one growing
season.
Seedling survival was high regardless
of treatment.
Reductions in shoot diameter,
needle length, and number of new root tips were
associated with seedling water stress due to
grass
competition
during
periods
of
low
rainfall.
The results suggest that the role of
grass competition in the establishment and
early growth of red pine seedlings may be
significant.
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THE EFFECT OF PH AND WATER HARDNESS UN
LIFE HISTORY TRAITS OF THE FRESHWATER
BIVALVE, MUSCULIUM PARTUMEIUM. J. Roberts
and D. J. Hornbach. Dep. Biol., Macalester
Coll~, St. Paul, MN 55105
The effects of lowered pH (with H2S04)
and water hardness (varying Ca and Mg) on
the growth, survivorship and natality of ~·
partumeium were examined. Low pH had a
significant influence on growth, with no
growth of clams maintained at pH 3. Water
hardness also influenced growth, with
hardness and pH having a significant
interaction component. There was, however,
no obvious ameliorating effect of increased
water hardness for clams maintained at low
pH. Thus there appears to be a direct
effect of hydrogen ion concentration on
growth and not just an indirect effect
through lowered Ca or carbonate availability. Survivorship was also affected by
pH and water hardness. Clams maintained
at a pH of 3 had the shortest survivorship. Clams kept in natural pond water
survived better than those maintained in
artificial waters, regardless of pH. Births
ocurred only from clams kept in pond water
with no acid added or maintained at pH 6.
The Foraging Patterns And Diet Composition Of
Mantled Howler Monkeys (Alouatta palliata) During
The Dry Season in Dry Tropical Forest. S.C. Skaggs,
Dept. of Biol. Sci. , Macalester College , St. Paul,
MN.
The Mantled howler monkey forages optimally and
is primarily folivorous. The purpose of this study
is to determine daily foraging patterns and composition of diet during the dry season, a time of
reduc ed forage availability in the dry tropics.
Observat ions of focal animals were made to record
composition of die t , and the home range was mapped
to determ ine foraging patterns . This study was
conducted in March and April 1985 , in the Palo
Verde National Wi ldl ife Refuge, Costa Ri ca. The
composition of diet, both in terms of tree species
and plant part type , changed over time . Daily
foraging patterns re veal a tenden cy to fo rage in
res our ce cl umps that are connected by relat i vely
unus ed parts of the home range. The change in
die t composition over time suggests a reliance
on phenophases and high species diversity in
order to maintain an op timal die t ; number of dry
season phenophases and spec ies diversity could
prove pre di cto rs of habitat suitability in dry
tropi cs , an important question concerning howler
monk ey troops in isolated fo rest patches .

.

LIFE HISTORY TRAITS OF THE ASIATIC CLAM,
CORBICULA FLUMINEA FROM A SMALL RIVER. D.J.
Hornbach, Dep. Biol., Macalester Coll.,-St.
Paul, MN 55105.
In the late 1800's, Corbicula fluminea was
introduced into the western US from Asia
and since has spread throughout the
country. Most studies of its biology have
been -on len tic populations. In this study
quantitative monthly collections were taken
for a year from a small river (depth range
0.1-1.1 m) near Charlottesville, VA. Mean
densities ranged from 85 to 1495 clams m-2
Based on shell length frequency
distributions and dissections of adults, it
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appears that there is one generation
produced per year during the late summer
(July).
The maximum life span was 2 years
during which clams reached average shell
lengths of 11.1 and 17.6 mm after their
first and second year of life respectively.
This riverine population displays different
life · traits than lentic populations where
there are normally 2 generations produced
per year with maximum life spans of 2-4
years and maximal shell lengths of 30-60
mrn.

HOLOCENE RANGE EXPANSION OF BEECH (Fagus grandifol
-ia) IN EASTERN WISCONSIN. J.H. Mack, Col of Biol.
Sci ., Univ . of Minnesota , Minneapolis 55455
Pollen analysis of sediments from a bog on the
Door Peninsula of Wisconsin has been done in order
to help map the range expansion of beech in the
region. Earlier work shows arrival of beech by
6000 years before present (y.b.p.) in south-eastern Wisconsin and 4000 y.b.p. at Menomonie Co. in
Upper Michigan. The Door Peninsula could have ser
- ved as a route for early range expans ion of the
south-eastern Wisconsin populations to Upper Michigan. The pollen stratigraphy f rom this study
suggests a 3000 y.b.p. (radio carbon dates pending) arrival date on the Door Peninsula, 1000
years after a population had been established in
Menomonie Co. MI. These findings in the context
of earlier work support the hypothesis that the
Menomonie Co. population had its origins in a
separa.te U.ispePsal of Leecl1 acruss Lake Hicl1..i..gdn.

A continuous range over eastern Wisconsin was not
esablished until 2700 y.b.p.
A second study done in north-west Oconto Co.,
Wisconsin shows a more recent expansion at the
western range limit of beech. The pollen stratigraphy from this study s uggest a beech arrival at
500 y .b.p. (radio carbon dates pending).

POPULATION DYNAMICS OF THE CLAM MUSCULIUM
PARTUMEIUM IN PERMANENT AND TEMPORARi
PONDS. R J.Dado and D J. Hornbach. Dep.
Biol., Macalester-co1.1-:, St. Paul, MN
55105.
Quantitative samples of · Musculium
partumeium were taken monthly from a
temporary (TP) and a permanent pond
(PP) during Sept. 1984 - Dec. 1985·. Mean
densities varied seasonally and the
adjusted density of clams in TP exceeded
that in PP by 25%. There were no
year-to-year differences in densities
for TP but there were for PP. The decline
in density may be due to a failed fall
reproduction.
In TP clams are born in May-June and
remain dormant in the dry pond. The
following spring they grow attaining a
maximum shell length of 6.6 mm. In PP clams
are also born in May-June and may initiate
growth in late summer. In some years these
clams may reproduce in the fall, in others
they . may remain dormant. Overwintering
clams grow in the spring and attain a
maximum shell length of 5.6 mm. The factors
controlling the success of fall growth and
reproduction are unknown.
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THE JUMP-YIP DISPLAY OF THE BLACK-TAILED
PRAIRIE DOG. D. K. Ange~l, Macalester .
College, S t. Paul, MN 5105
The jump-yip call of the black-tailed
prairie dog is a multipurpose, highly
visible display that has never satisfactorily been studied in a wild population
The objective of this study was to
explore and define the diverse social
roles of the call. The data was collected
at Wind Cave National Park in South
Dakota. Calls and accompanying social
behavior were recorded during 250 hours
of focal sampling. Males were found to
call more frequently and were more
likely than females to call after a
hostile encounter had taken place or
after an alarm had been given. Females
called solo and initiated groups of calls
more. The findings indicate that male
calling may be more closely associated
with territory and female defense,
while female calling may be less
conta-gious.
THE IMPACT OF PRESCRIBED BURNING AND
HERBIVOROUS INSE CTS ON SEED PRODUCTION
AND VIABILITY IN PRAIRIE FORBS. M.
A.
Davis", K. Lemon, and A. Dybvig, Dept. -of
B1ol., Macalester Coll., St. Paul , MN.
Many prairie forbs are not extensively
rhizomatous and must rely on
sexual
reproduction
for
recruitment.
The
objective of this study was to evaluate
the impact of prescribed burning and s ee d
predation on seed output and viability in
Ratibida pinnata and Mon a rda fist ulosa .
Data was collected follow1ng a spr1ng
burn at Macalester's field station.
Seed
pr o duction and via bilit y,
infestation
rat es,
and
plant
architecture
were
measured in both burned and unburned
areas.
Plants coming up following
the
burn had higher rates of infestation and
were structurally distinguishable from
those in unburned areas.
In festation had
a major impact on fecundity
in
M.
fistulosa but not in R.
pinnata.
The
f1nd1n gs
indicat e
that
reproductive
success in some prairie plants can be
si g nific ant ly reduced
by
herbivorous
insects and that burning can influence
these plant/insect interactions.
GEXB:!IENCES

DETERMINATION OF SPECTRA FROM WAVE HEIGHTS. J.S.
Heidt , Dept. of Earth Sc i., St. Cloud State Univ.,
St. Cloud, MN .
A microcomputer program is used to process wave
heights in order to form a power spectra. A pressure transducer is used to produce an anal og record
of surface elevation. The surface elevati on is then
processed through an analog/digital converter. The.
digitized record is used to form an auto-correlation func tion and by the use of a Fouri er transform
the ener gy spectra is derived. After the spectrum
has been der i ved the spectrum is analyzed for fi ltering and digitized time. I f filtering is needed,
a high-pass mathematical filter is utilized. After
being analyzed, the spectra is used to cal cul ate
the average wave period, the average wave length,
the wave steepness , the most frequent wave height,
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the mean wave height, t he significant wave height
and the average of highest ten percent wave height.
The wave heights are based on Longuet-Higgins statistical wave height distribution. During the process of running of the program four text files
are made: (1) Frequency vs. Energy; (2) Period
vs. Energy; (3) Time lag vs. Auto-correlation;
and (4) Frequency vs. Filter Energy. The texts
fi les are then utilized in a graphi cs program.
INFLUENCE OF THE SAUK RIVER WATERSHED NUTRIENT
LOADING ON THE HORSESHOE CHAIN-OF-LAKES NEAR
RICHMOND AND COLD SPRING, MN. K.M. Knutson, Dept.
of Biol. Sci., St. Cloud State University., St.
Cloud, MN.
The Horseshoe Chain-Of-Lakes impoundment,
located in south central Stearns County, was
created in the 1880's by the installation of a lowhead dam on the Sauk River which provided power for
a mill operation in Cold Spring. The original four
lakes were joined by 10 others as the impoundment
filled and flooded pasture and hay land·. The new
2.9m high dam increases water storage volume by 40%
and impoundment surface area by 75%. The lake
system is 11.7km2 surface area and receives 2135km2
watershed drainage yielding a 181;1 watershed to
lake surface ratio. Because of its proximity to
the Twin Cities this lake system with oyer 120km of
developed shoreline is a major recreation site.
High and low flow periods of the Sauk River affect
phytoplankton productivity and biomass transport.
Areal phosphorus loading was 14.1 gP/m2f~ear in 1984
while total nitrogen loading was 85 gN/m /year.
With these excessive loading rates planktonic bluegreen algae grow excessively producing surface matts
that shade out macrophytes and diminish water
quality.
PRELIMINARY MICROFOSSIL
INVESTIGATION
OF
A
SUPRAGLACIAL LAKE DEPOSIT.
Michael H. Bares,
Dept. of Biol. and Geol., Bemidji State Univ.,
Bemidji, MN.
Samples were collected from a varved lake
deposit 9 miles north of Bemidji, MN.
The
supraglacial lake sediments overlie St. Louis
sub-lobe ablation moraine.
The samples were
processed
by
standard
pollen
preparation
techniques, and a pollen spectrum was plotted
based on a count of 100 grains. The spectrum is
dominated by
grasses and
herbs,
with 85%
non-arboreal pollen and 15% arboreal types. In
addition to the pollen data, several genera of
diatoms were observed. These include Melosira,
Amphora,
Navicula
(planktonic
types)
and
· Cocconeis, Epithemia, Synedra, Cymbella (attached
types).
A correlation was made between the
collected data and two known spectra of tundra
vegetation.
The correlation data
suggest a
tundra type vegetation was in place atop the
stagnated St. Louis sub-lobe ice.
The genera of
diatoms present indicate that enrichment of the
supraglacial lake
was
from mesotrophic
to
eutrophic at the time of deposition.
PRELIMINARY RESEARCH ON FRESH-WATER STROMATOLOIDS
FROM MINNESOTA LAKES. Ma rk Carroll* , De pt. of ESCI,
St. Cloud State University, St. Cloud, MN. Richard
Lively , Minn. Geol. Surv., 2642 University Ave .,
St. Paul, MN.
Calcareous structures formed by i nteractive organ ic and in organic processe s are known to occur i n
several fresh-water lakes in western Minnesota. At-
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tempts to obtain an age for the formation of a
stromatoloid from Eagle Lake, Ottertail Co., based
on U-series disequilibrium dating of the calcite,
resulted in chemical yields that were > 100%. This
indicates that the isotope used as a spike, 228Th,
was initially present in the system and invalidates
the calculated ages. To correct for the extra 228Th
100g of calcite was crushed to C 100 mesh and divided into 5 equal pairs. The spike was not added to
one sample of each pair, allowing us to calculate
the amount of 228Th initially in the split that
was spiked. Results show· that Th, particularly 228
Th, was inhomogeneously distributed, with a mean
228Th/232Th activity ratio of 4.21~2.50 (n~S). The
irregularly distributed 228Th most likely results
from the continual redeposition of its parent,228R~
within the porous calcite. The measurement of their
ages and accretion rates will further our understanding of the post-glacial history of these west' ern Minnesota lakes.

THE SI'RIATED AND FACETED OOUIDER PAVEMENI', ROBERI'S
AND GRAN!' CXl. ,SOUI'H DAKOI'A. *D.S. Stabman and
J.F .P. Cotter, Univ. of ll!inn-Morris, f![orris, MN.
A one-stone-thick, boulder pavement consisting
of striated and faceted boulders separates the
Granite Falls Till(older) and the New Ulm Till
(late Wisconsinan) in the Minnesota River Valley.
OUtcrops of this unique deposit were mapped,
described and sampled in portions of 3 -7.5' Quads.
in Roberts and Grar~ Co., South Dakota.
The
boulder pavement appears to be continuous within
the area mapped.
It has a very low gradient and
consistently outcrops near the ll40ft contour.
Extensive faceting on multiple surfaces of
individual boulders and striae occurring on
rrultiple surfaces and (in general) paralleling
boulder long axis indicate erosion and abrasion
occurred during boulder transport. Lithologies of
the paverrent are similar to those of the older
till. This, together with the absence of shale - a
common lithology in the overlying New Ulm Till
irrply that the pavement may have been formed from
the older till.
But, striae show that boulders
~1ere
abraded, transported and deposited by ice
sorretime after the deposition of the Granite Falls
Till. The pavement and a well-sorted sand outcrop
together. The provenance of this sand may sheq
light on the origin of the boulder pavement.
TILL STRATIGRAPHY OF NORTH CENTRAL MINNESOTA.
Rich Rolling, U.S.D.A., Soil Survey Office,
Bemidji, MN, and Robert C. Melchior*, Dept. of
Biol. and Geol., Bemidji State Univ., Bemidji,
MN.
The areal distribution of glacial tills ranging
in age in ascending order from the oldest (Marcoux
Fm.), through the St. Hilaire and the lower part
of the Red Lake Falls Fm. to the youngest (upper
part of the Red Lake Falls Fm.) in Beltrami
County and environs is described.
The Marcoux Fm.
is characteristically a grayish sandy loam where
exposed and is interpreted as a basal meltout till
or a lodgement till.
The St. Hilaire Fm. is a
silty clay which has the characteristics of a
lodgement till and has a paleosol developed on
its surface.
The upper and lower Red Lake Falls
Fm. presents a variable lithology which is related in part to the characteristics of the Marcoux
and St. Hilaire Fms.
The upper and lower Red
Lake Falls tills are predominantly of either ablation or basal meltout origin in the study area.
Based on the observed till sequence an expanded
glacial history of North Central Minnesota is
presented.
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UPPER CRETACEOUS VERTEBRATE FOSSILS OF WEST-CENTRAL
~INNESOTA AND EASTERN SOUTH DAKOTA:
A PRELIMINARY
REPOR1. *G.A. Thomas and *P.M. Whelan, Geology
Dfscfplfne, U. Minnesota, Morris, Minnesota 56267
Fossil-bearing marly shales, siltstones and
arkosic sandstones of Upper Cretaceous age unconformably overlie Precambrian granite and gneiss in
quarries in the Ortonville/Milbank/Bellingham area.
We are studying vertebrate remains from these
quarries to better define and constrain the paleogeography and paleoecology of a portion of the
Cretaceous Western Interior Seaway. Disarticulated
fish vertebrae (1-70 rom in diameter), bones and
scales are common but typically confined to
organic-rich horizons within shales; articulated
fish skeletons are also present but far Jess
common. Teeth from fish-eating sharks are abundant
in friable sandstones and represent at least three
different species; teeth of shell-crushing sharks
and/or rays are occasionally found as well. The
rare occurrence of reptile fossils, general Jack of
bottom-dwelling (e.g., molluscan) fauna, abundance
of teeth and disarticulated skeletal elements, and
textural and compositional heterogeneity of sediments (including frosted quartz grains) are consistent with a shallow (near-shore?), possibly
subox1c, lagoonal environment adjacent to deeply
weathered knobs of basement rock and dune sands.

WAVE PREDICTION, SEDIMENT TRANSPORT, AND CHENIER
FOR~~TION OF POSTGLACIAL MILLE LACS LAKE, MN.
C.L. Nelson, Dept. of Earth Sci., St. Cloud State
Univ., St. Cloud, MN.
The beach ridges (cheniers) on the nort hern margin of Mille Lacs Lake have been shown to be a remnant feature of a higher lake level. The present
approximate lake level is 1250 feet above sea level
(ASL). A beach strand at 1280 ASL is apparent on
the north, west, and southwest sides. Maximum level
swamp surfaces are bounded by the 1280 ASL contour.
Downcutting of the Rum River outlet left a well-established beach-strand on the northwest side at
1265 ASL. Computer simulations of wave refraction,
shoaling and sediment transport were run using wind
speeds of l, 5, 10, and 20 meters/second. A wave
regime was determined with wave periods up to 8
seconds, heights to 3.2 meters, and wavelengths up
to 62 meters. Maximum sand transport flux near the
cheniers was 18.1 cubic meters/day (30 metric
tonnes). The lake cheniers also have the same
crenulate-shape as equilibrium bars separated by
rocky headlands. The Mille Lacs Lake cheniers can
be quite closely predicted using a 10 met er higher
wat er stand than at present, strong wind speeds,
and predicted ·wave refraction of the resulting
waves.

IJAVES AND SEDirviENTATION ON A SMALL lAKE. Todd D.
Beyer, Dept. of Earth Sci., St. Cloud State Univ.,
St. Cloud, MN.
It was ascertained that the mass
transport
equation can also be applied on smaller bodies of
water. For this to be concluded, the actual lake's
mass transport rate must be obtained and compared
with the results generated from the mass transport
theoretical equation.
All a~perical data was
obtained from a small 43 acre lake (Rock Lake) in
northern Minnesota.
The specific wave parameters
and values for mass transport due to wave-shoreline
energy exchange, were experimentally collected. The
variables necessary for computation of the theoretical mass transport equation were derived from
utilizing a wave refraction computer program, fluid
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mechanics identities, and inserting the w1na speed
and direc t ion found present during the emperical
data collection. The initial theoretical mass
transpor t equation used was acquired from a much
larger lake study in Florida.
Using this equation
for Rock Lake, resulted in approximately one-fourth
the values found from experimentation.
However ,
s imple modification of the coefficient results in a
i ndependent mass transport equation f or Rock Lake.

Qx= 5.6Ex.8

ATTRACTIVENES S AND IDENTIF ICATION ME ASURES FOR
TOURI ST SITES IN NORTHEASTERN MINNE SOTA . Curt L.
Anderson, Dep t. of Econ . , UMD, Duluth, MN.
An importa nt el eme nt in the evaluation of the
potentia l of an ar ea for co ntinu ed a nd /o r
i ncreased t our i sm i s a mea s ure of th e a ttracti ve ness of its va ri ous s i tes to visitors as well as

a mea su r e of how in formed potent ia l visit ors ar e
•bout what t hese sit es have to off er . This paper
pres e nt s a s urvey t ech nique which can a ddress
th ese issues simultaneously . A principle va lu e
of th e t e ch nique li es in its abilit y to discern
an unp opul ar at t ractio n from one whi ch may appear
unpopu l a r but i s r ea ll y t he victim of "poo r
exposur e" or a lack of info rmation on th e part
of pot ential visitors. Si t e ident ificat ion an d
attr activeness rati ngs are illustrated and analyzed for tou rist sit e s in Minne sota with an
emp h asis o n s ites in northeastern Minnesota .

THE CHINESE COLLECTIVE VILLAGE. A. Blitstein.
Department of Business Management, Southwest Sta te
University, Marshall, MN
Int e rvi ews and discussions were held with
individuals living in a collective village,
formerl y a commune, during the author's trip to
China in 1984 . Famil y incomes in this rural settlement have increased significantly since 1979 and
village residents hav e greatly incr eased their demand for luxury goods and better housing. The
"responsibility syst em" in agriculture has a great
deal t o do with this improvement in liv ing standards . This v illage reflects the new economic
freedom th a t is be coming wide spread in rural
areas o f China. In addition to having more fre e dom in agricultural operations, individuals are
empowered to start privately owned, non-farming
enterprises. Many of these rural enterprises a r e
cooperatives, as were the ones in this vi llage .
There are many similarities between the
Chinese co llective village and the Israeli
kibbutz, a nd these two forms of organizations
are compared. One int e r es ting dif fe rence between
them is tha t there is much more priva t e ownership
of personal items and property in the Chinese
collective villa ge t han the Israeli kibbutz.

COMMUNICATION ACTIVITIES OF ACCOUNTANTS HAS DIRECT
IMPLICATIONS FOR ACCOUNTING CURRICULUM. P.L.Friest,
Dept. of Acctg., and T.B . Duff, Dept. of Fin. and
MIS, University of MN, Duluth.
Contemporary accountants are involved in a variety
of activities in which the oral and written communication of data is often much more important than the
communication of quantitative data in the form of
tables and financial statements. The purposes of
the study for this paper were to determine the per-
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cent of time accountant s spend on various oral and
written communication activities and whether there
is a difference in rank order of importance of the
communication activities or a statistically significant difference in the amount of time spent on specific activities based on whether the accountant is
employed in public accounting or is a CPA. Survey
results show accountants spend approximately 75% of
their time in written and oral communication, 35 to
40% in oral and 37 to 47 % in written. Accounting
education should emphasize developing and/or reviewing basic communication skills and abilities .
Accounting education should allocate approximately
the same amount of time to develop oral and written
communication skills and abilities. Students preparing for public accounting and those preparing
for other positions both need to develop those
skills.
DEI'ERMINANTS OF LAND VALUE IN RURAL MINNE50rA.
Michael Haglin, Dept. of Econ., St. Cloud State
Univ., St. Cloud, MN.
The prevalence of farm forclosures in
Minnesota has become an issue of great concern
to public policy makers and state residents in
general. Falling land values have rendered the
financial health of many farmers anaemic.
Insight into the factors which cause changes in
average land values are useful in determining an
effective solution to this impending problem.
These factors will be empirically ascertained
through the use of regression analysis. The
estimated marginal effect on land prices caused
by changes in various commodity prices, as well
as farm income, government payments to agriculture , ~~ L~e Lnflnti0n r a t e wil l ~l~n be
considered. 'This information will provide the
reader with an empirically oriented framework
from which to analyze various proposals
relating to this problem.
DIFFERENCE MEASUREMENT AND AGGREGATION IN
PRODUCTION RELATIONSHIPS. C. S. Marcott,
Dept. of Economics, College of St. Thomas,
St. Paul, MN.
Traditional approaches to the aggregation
of the arguments microeconomic objective
functions center around the specification
and interpretation of properties necessary
and sufficient for functional separability.
This paper argues that this approach falls
short
of
what
is
needed
for most
theoretical
and
empirical
work
and
explicitly introduces axioms of difference
measurement as appropriate desiderata for
aggregates. A quaternary relation on a
topological space of outputs satisfying
three Difference Structure axioms is used
to derive a dual quaternary relation on an
arbitrary space of inputs. It is shown that
the dual quaternary relation preserves the
axioms of the primal difference structure.
A class
of separable doubly-homothetic
distance functions is introduced and a
complete
characterization
of
the
measurement ~roblem is given for this class
of technolog~es. The major result is that
when the primal difference structure is
represented by
a homothetic difference
scale and the technology is represented by
separable-doubl¥
homothetic distance
a
function the result~ng input aggregates are
preference general and technology specific.
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THE 1886 HAYMARKET RIOT: A CENTENNIAL REMEMBRANCE
James C. Johnson, Department of Marketing and
bavid J. Thomas, Department of Management, St.
Cloud State University, St. Cloud, MN.
The Haymarket Riot was a disaster for the
American labor movement. On the evening of
May ·4, 1886 a dynamite bomb was thrown in the
front row of the police dispersing a labor
meeting in Chicago Haymarket Square. Seven
policemen died, and seventy were injured. Eight
defendants were tried and found guilty of a
conspiracy to cause a riot and bloodshed. Four
of the defendants were hung on November 11, 1887
The article briefly notes: (a) the economic
setting that lead to the Haymarket riot, (b) the
details of the riOt, (c) the trial, and (d) its
historical importance.

FOREIGN TRADE ZONE STUDY. H. K. Kim, Dept. of
Finance and Management Information Sciences,
School of Business and Economics, Univ. of
Minnesota, Duluth, Duluth, MN.
Since the United States Congress passed the
Foreign Trade Zone Act in 1934, the growth of
foreign trade zone was minimal until the early
J970's. The number of foreign trade zones
however has increased drastically since then;
ten zones in 1970 to 60 zones in 1981 and over
80 zones in the 1980's. Although the growth of
zones has been impressive, the overall performance of zones has not been successful. Some
zones are not even operational. The purpose of
the paper is to provide a brief description of
the zoning system and to analyze major benefits
and drawbacks derived from usage of trade zones.
An attempt is being made to identify major
factors affecting both the growth and problems
associated with usage of · trade zones. This
paper will also attempt to determine possible
areas of improvement in foreign trade zones by
analyzing the experience of some zone users
surveyed.
IMPACT .OF RADIO MUSIC ON RADIO LISTENING.
R.O. SIELAFF, School of Business and Economics,
University of Minnesota, Duluth
The hypothesis of this study was that radio
music preferences can be segmented by the demographic factors of age, sex and income, in order
to identify radio listener groups. This is important, because it permits advertisers to select the radio listener groups which they want to
reach. The study revealed that the hypothesis
was partly correct as it related to age and sex
segmentation in the cases of music described as
hard rock, soft rock, top 40's, oldies, soul
music, old time songs, and easy listening. A
total of 64.1% of persons ages 15 to 24 said that
they very much liked or somewhat liked hard
rock, 15% of the persons 25 to 54 agreed, but
none of the persons 55 and over agreed. Men liked
hard rock more than women. Other types of music
had definite patterns of listening preferences,
and this permitted some segmentation of the
radio audience in a manner useful to advertisers.
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LOCATION FACTORS FOR MINNESOTA RETAILERS. Jay A.
Vora, Dept. of Mgmt. & Fin., St. Cloud State
Univ., St. Cloud, ·MN.
Why do retailers choose to operate their business in Minnesota? The decade of the 1980's ·will
undoubtedly be looked upon as one in which businesses gave serious attention to the business
environmental factors such as regulations, taxes,
and labor supply. This study attempted to assess
Minnesota retailer's perceptions of local and
state business climate. About a thousand questionnaires were distributed to the retailers who
were asked to express their views regarding the
importance and (performance) rating of a variety
of factors as they relate to their choice of
operating business at their current location.
Of the 160 respondents, a large majority considered (1) local demand, (2) local business
environment, (3) quality of life, (4) growth in
local area, (5) business taxes and (6) state's
climate to be very important. They rated first
four to be above average and excellent while
taxes and state business climate were rated
below average to poor.
LONGITUDINAL ASSESSHEliT OF STUDENT I NTERl'<SHIP EXPERIENCES USING CONTEXTUAL CONTENT ANALYSIS, E.J. ·
Kennedy, Business Administration Department, College of St. Catherine, St. Paul, NN.
This study assessed student internship expe~
iences · in business over a three-month period of
time to determine patterns of change in their perspectives on the earning process. The student responses were compared to faculty responses that
served as definitions of internship objectives and
outcomes. The methodology consisted of textual analysis of student and faculty generated data,
using Hinnesota Contextual Content Analysis, at
three time periods.
The computer program NCCA
genera ted, for the textual data, contextual and
conceptual categories and cluster plots by which
students as a group and as individuals were tracked
over the three time periods. Results indicated that,
initally, students were more process-cent e rs and
pragmatic than the faculty expectations would indicat e; this pragmatic orientation became more
similar to the analytic approach of the faculty
by the end of the work period, illustrating conceptual g rowth and development as a result of the
learnin g process. Change over time indicated the
outcome of the exploratory learning process.
A PROFILE OF THE MINNESOTA ANGLER. Wayne J esswe in ,
Dept. of Economics; James Skur la,* Patricia Dalton,
Michael Larson, Natural Resources Research In s titute, Unive rsit y of Minnesota-Duluth, Duluth, MN.
As part of an assessment of th e bait le ec h
industry and its market potential, a su rve y of
5000 Minnesota anglers was conducted i n the Spr ing
of 1985. 3546 residents were surveyed and had a
31.4% response rate and 1454 nonr esidents were surveyed and had a 41.8% re spo nse rat e . The survey
instrument asked the resp onden ts A varie ty of questions abo ut the ir 1984 fi shi ng sea son experience.
This pape r reviews the demographic characteristics
of the anglers, examines a variety of que st ion s
regarding fishing ef f or t and success rate, and
examines desirability of various fish species on
the par t of Minnesota ang lers. Quest ions were also
asked regarding the ownership, outlay, and evaluation of various types of fishing equipment. These
types of questions allowed an estimate of the
level of investment in fishing gear to be computed.
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Comments from both residents and nonre sidents
indicate there wer e diff e renc es of opinion about
the qual it y of the 1984 fis hin g exp er ien ce , pr ovide inf o rmation as to how th e e xp erie nc e co ul d be
improved, and prov ide int e resting insights about
the Minnesota angler.

SALES OBJECTIONS AS A NEGOTIATION TACTIC: AN EMPIRICAL INVESTIGATION, Paul Dion, - University of
~li nnesota Duluth
This wqrk challenges the marketing and sales
force management literature view of sales objections as arising from a discrepancy between a sales
offer a~d the buyer's preferences, or simply a way
of putt1ng off the salesman .. , Sales objections are
conceptualiz~d as a_deliberate tactic with a theory
base formed 1n prev1ous research on negotiation fall
back positions. A model of sales objection influencem fall back position is detailed which is supported by the confli~t resolution literature. Field
research on 22 industrial buyers and 18 sellers
f?und: ob~ections are used as a deliberate negotiatlon tact1c, they were thought to be effective and
are d~rected at a target's fall back position.' An
exper1mental negotiation si~ulation on 188 business
undergraduate students found: Subjects who were exposed to objections were no more concilliatory to
negotiation opponents than controls. Two objectives
were not significantly more effective than one and
objections which made specific reference to th~ offer were not significantly more effective than those
~h~ch did not.
This discrepancy in findings was atcrlbuted to features of the field and experimental
methodologies.
SISTERS IN PARADISE: A PROFILE OF WOMEN FARMERS
IN ST. VINCENT. M.B. Killen, Social & Behavioral
Sciences, General College, Univ. of Mn., Mpls, MN
This paper describes a field
study which
includes 35 interviews with rural women farmers
in St. Vincent in the Carribean. The research
intent was to develop a profile of women farmers
including health, education, capital formation,
and expressed needs for development assistance.
Health services, education, potable water are
available and diseases such as malaria, cholera
and yellow fever are not in St. Vincent. Abundant
rainfall and adequate soil make it possible to
grow food' crops throughout the year. Marketing
problems and storage difficulties in the hot,
wet climate make capital accumulation difficult.
Cash flow and lack of credit inhibit development.
Literacy, teenage pregnancy and job readiness are
areas where change is desired. Initial funds for
inputs such as canning jars could improve the
cash flow situation of many women farmers.

A SKILL BASED HUftAN RESOURCES SYSTEft. •Kenneth
L. Rich, Dept. of Bus. Adm •• College of St.
Catherine. St. Paul, ftN. David ftangen. ftangen
Research Associates, ftinneapolis. ftN.
The objective of this study "as to develop
a methodology for identifying and verifying
skill requirements of jobs and to design a
human
resource
system
based
on
these
requirements.
The
traditional method of
evaluating employees and planning career paths
needs to be revised.
No longer can jobs be
described soley in terms of the tasks that the
incuabent aust
perform.
Jobs and the
incumbents must be described in terms of the
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skills required and possessed.
Vith this in
aind. "e have
developed a procedure for
determining on
an
economical
basis the
attributes that eaployeaa possess and that
their jobs require.
These skill lists can be
verified. or even constructed • . using a set of
aatheaatical algorithas ue have created for
the D.O.T. data base.
Ve have developed the
design specifications for a aodular decision
support system for human resources that could
be built to run using the information.
I'ENnNCY AS ENTRY INTO FARMII\IG. b~ 2 .:ti?J:::.
__tg_. Dept. of Bus. Ad ... So ut hwes t

~J-~_b _~!~

State ~niv., Marshall, MN:
In the U.S., the trend seems to be to
more concentrated land ownership and
possibly more tenancy. Since England has
had a history of large holdings operated
by many tenants, it seemed a model for
our future. This research was done to
learn if their tenant system offers
opportunities for entry into farming.
After doing library research, I spent two
months in England interviewing
knowledgeable persons regarding ownership
and tenancy. Surprisingly, the tenanted
sector had been decreasing steadily,
reducing openings for new entrants. This
was in part because of laws attempting to
insure opportunities for families o~
existing tenants. County councils are
phasing out the rental of farmland to
beginners, due to limited success. While
some farmers are content to remain as
tenants, the goal of most is to be
owners. The English system appears to
have little·to offer as a model for U.S.
agr·ic ultut'e, but their' expet'ience
pt~ovlde s some insiqhts for us.
TENURE IN OFFICE, CAMPAIGN EXPENDITURES, IDEOLOGY
AND RE-ELECTION PROSPECTS . B. Eliot Walz,
Student of Economi cs , St. Cloud State University,
St. Cloud, MN.
The proposed discourse examines thos e
situations where incumbent congresspersons are
defeated in a general election. Concerning these
ins tances, the author determines whether the
relevant barriers to entry are rel a ted to tenure,
campaign expenditures or voter dissatis fa ction.
Thesample employed consis ts of those incumbents
defeated in the 1978, 1980, and 1982, U.S. Hou s e
of Representatives elections. Multiple regres s ion
a nal ys is is preformed on a group of 79 defeated
incumbents. Tenure is found to be a more
important determinant of re-election than are
campai gn expenditures and the consistency of
incumbent:s voting t:he~r consticuent ' s ideoiogy.
fti AREA ASSN. OF

PHYSICS~

A GENERAL APPROACH TO THE FORMULATION OF ENERGY
A.s. McWilliams, Dept. of Physics & Astronomy &
Engineering Science, St. Cloud State University,
St. Cloud
A general and logically consistent approach
to the formulation of energy is outlined. The
approach emphasizes the role of energy as an
analytical tool while at the same time avoiding
standard phrases such as "energy is the ability
to do work".
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CYCLOHEXIMIDE RESISTANT MUTANTS OF SCHIZOPHYLLUM
CCl1MUNE: BREAKDOWN OF THE DIKARYON. S. A.
Amundson, Hamline University, St. Paul, MN.
Mutants resistant to cycloheximide were crossed
with cycloheximide sensitive wild type strains.
The dikaryons were then grown out on cellophane
over a complete yeast medium containing either 15
mg/liter or 30 mg/liter cycloheximide. Sections of
the growing mycelium were removed, stained using
lactophenol cotton blue, and permanently mounted at
intervals of two hours up to six hours, and at 24
and 72 hours after exposure to cycloheximide. At
both concentrations, an increase in structural
abnormalities, such as unfused clamp connections
and simple septa, were observed. It appears that
exposure to cycloheximide causes breakdown of the
dikaryon, death of the sensitive nucleus, and results in outgrowth of the resistant homokaryon.
FREQUENCIES OF MUTANT COAT COLOR ALLELES AMONG
RURAL CATS IN STEVENS COUNTY, MN. Sandra Smith,
Hamline University, St. Paul, MN.
During the summer of 1985 frequencies of mutant
coat color alleles for a population of 319 farm
cats in Stevens County, Minnesota were determined.
Mutant allele frequencies calculated were: 0 (sexlinked orange) = 0.289, a (non-agouti) = 0.779, d
(dilute) = 0.501, 1 (long hair) = 0.375, S (piebald spotting) = 0.274, tb (blotched tabby) = 0.247,
TA (abysinnian tabby) = 0.012, and W (dominant
white) = 0.012. Stevens County possesses the lowest
reported frequency for tb in the midwest. Comparisons of Stevens County's cat population to other midwest populations using Nei 1 s index and Chi square
tests show that cats in the county are most similar
to cats in Chicago, IL, Champaign, IL, Omaha, NE,
Goodland, KS, Columbus, OH, and Polk County, WI. A
study of the settlement history of Stevens County
suggests that a number of the early settlers migrated to the county while working on the railroad.
Many of these new immigrants either lived in or
passed through Chicago on their way to the county.
If cats were introduced through the railroad, other
midwestern rural areas that developed around the
railroad should show cat populations similar in
genetic make-up to Stevens county.
GROWTH OF ANNULAR RINGS IN FRESHWATER UNIONID
MUSSELS •. Timothy~~* and William L.
Downing, Dept. of Biol., Hamline Univ., St. Paul,
MN.
Experimental data are presented on the growth
rates of two species of freshwater Unionid Mussels
under three constant temperatures, 4°, 14°, and
24° Celsius, and a photographic record is included
of this growth in selected specimens. This research
is a preliminary check on the assumption that the
annular growth rings are made up of two phases: a
wide, light-colored band laid down by the edge of
the mantle in response to warm water; and a narrow,
dark-colored band laid down in response to colder
water. During the summer of 1985, the annular
rings in the shells of northeastern Minnesota
mussels Lampsilis radiata siliquoidia and Anodonta
grandis were measured in an attempt to correlate
growth conditions to water quality. Approximately
twenty clams were gathered from each lake sampled
in Itasca County and the Boundary Waters around Ely,
Minnesota. The annual differences in growth seems
to be similar from clam to clam in a single lake;
this is apparently NOT the case from lake to lake
however. The growth of clams was found to be linear
with a slope constant that represents the growth
rate.
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A METHOD OF PREPARING PUNCTAE OF PISIDIID
CLAMS FOR MICROSCOPY. K. Lemon, E. Smith,
R. Whitehead and D. Hornb~Dept. Biol.
Macalester Coll., St. Paul, MN 55105.
A unique characteristic of clams in
the family Pisidiidae is the presence of
punctae, long protuberances which extend
through the calcareous portion of the
shell and meet with the periostracum.
These structures have not been well
described and their function is yet
unknown. Lack of adequate description is
due primarily to the problem of isolating
tissue that is surrounded by a shell.
This report presents a method of preparing
the punctae for viewing with both light
microscopy and SEM as well as facilitating
embedding and sectioning for TEM. Epoxy
resin casts of the punctae were made and
then the calcareous portion of the shell
was dissolved away with Jenkin's
decalcifying fluid and the periostracum
was removed with chlorine bleach. Punctae
prepared by this method appeared to be
long, hollow tubes, some terminating in
mushroom-shaped caps, just meeting the
periostracum. Preparation by this method
may help elucidate puncta! function.
A PALEO BISON SITE IN CENTRAL MINNESOTA. S.
Lewis, J. V. Sporleder, Dept. of Biol. SeT
St. Cloud State Univ., St. Cloud, MN.
In the fall of 1983, a tammarack bog
containing thousands of bison bones was
investigated by Dr. Lewis. Some of the fossils
recovered during that time possess striations
on the surfaces of the bones that seem to have
been induced by some form of sharp implement.
Consultation with Dr. Orin Shane at the Science
Museum of Minnesota revea 1ed that the stria
were
of
human
or1g1n,
suggesting
the
possibility of a bison kill site. The site
has subsequently been researched during the
summers of 1984 and 1985.
Investigated were
the following items: 1) The taxonomy of the
fossi 1
remains
(both
bison
and
other
vertebrates).
2)
The
depositional
characteristics of the bison remains. 3) The
topography of the site.
4) The age of the
fossil bison remains via pollen analysis. 5)
The interaction of humans with the bison. 6)
Anomalous fossils.
QUALITATIVE AND QUANTITATIVE EXAMINATION
OF THE PUNCTAE OF PISIDIID CLAMS. E.'
Smith, K. Lemon, D. Hornbach and R.
Whitehead. Dep. Biol., Macalester Coll~,
St. Paul, MN 55105
Punctae are tubular projections of the
pyramidal cells of the mantle of pisidiid
clams wh~ch extend through the calcareous
portion of the shell and end blindly at
the periostracum. Several hypotheses
concerning their function have been put
forth: use in shell secretion, larval
nutrition, respiration, and monitoring
moisture content of the environment.
Utilizing SEM, the spacial distribution
and quantity of punctae of clam& in the
four major genera of the family Pisidiidae
were examined. In general, members of the
genus Pisidium had a greater density of
punctae than the other genera but the
punctae tend to be longer in members of the
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genus Sphaerium. In all genera, punctal
density decreased from the umbone to the
shell edge. Three shapes of punctae were
also identified: capped, uncapped and
forked. It is not known whether these
different punctal types perform different
functions.
A SEASONAL VARIATION IN THE SENSITIVITY OF REGENERATING PLANARIA TO 2-THIOURACIL, Kevin T.
Stephan, Hamline University , St. Paul, MNThe effect of 2-thiouracil on regeneration of
the planarian flatworm Dugesia dorotocephala was
s tudied by transecting planaria anterior to the
pharynx and observing their regeneration in 2thiouracil concentrations of 0-800 mg/J. Data
gathered over an eleven-month period indicate that
sensitivity to 2-thiouracil (determined by the
number of days required to complete regeneration)
is greates t during the second half of September, declines to a period when the drug appears to have
little inhibitory effect on regeneration in the
middle of January, and rises again through spring
and early summer. In the absence of 2-thiouracil,
regeneration takes nine days regardless of the
time of year, In concentrations of 20-50 mg/.(,
regeneration is delayed 1-2 days over the control
at a given time of year. 100-400 mg/L inhibit regeneration further; anterior segments gro~ · tails,
but posterior segments develop only incomplete
heads, even after two weeks, 800 mg/J prevents
regeneration beyond blastema formation, and
causes mortality of nearly fifty percent.
A SURVEY OF FRESHWATER UNIONID MUSSELS FRCM NORTH
EASTERN MINNESOTA LAKES. Daniel R. Brown* and
William 1· Downing, Dept. ~l~gy, Hamline University, St. Paul, MN
285 unionid mussels from 14 lakes in three counties of northeastern Minnesota (Itasca, Lake, St.
Louis) were collected and measured during 1985.
Length, height and width dimensions are listed for
each clam; as well as the distance from the beak to
each annular ring, measured perpendicular to the
hinge, The lakes represent a range of sensitivities to acid deposition, on the basis of their
total alkalinities. Locations of collecting sites
are given to the quarter of quarter section, Three
species, Lampsilis radiata siliguoidea, Anodontoides
ferrusacianus and Anodonta grandis, were found.
Lakes with low total alkalinity (20 mg/~) contained
only~· grandis, while those with higher total alkalinity contained 1· radiata siliquoidea in
addition. One lake with high total alkalinity contained all three species. Specimens have accession
number Z86-l at the Minnesota Science Museum, Previous to this work, few specimens from northeastern
Minnesota were available.

Tertiary Insect Localities in the United States
and Canada. S.E. Lewis, Dept. of Biol. Sci.,
St. Cloud State Univ., St. Cloud, MN.
Tertiary insect localities in the United
States and Canada have been found and recorded
since the 1880's. The fossil insect found
at these localities have been published in
numerous scientific journa 1s over 100 years.
This research investigation has
involved
locating fossil insect localities in the United
States and Canada and compiling a list of
the insect orders and families found at each
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site. These compiled lists were then entered
into a computer filing system for easy
retrieval.
POLITICAL SCIENCE

CHARlOO CCRRELATES ()11' CONS:EllVATISM IN A. STATI FoLITICAL PARTY • W. £.• HathG' Gelleral College,
Uninrsit;r of m:iuiesota,
eapolia, MN.
Political conserratism, a pr&pert;r whioa A&s
become a promineat discussion topie in recent-;rear
elections, -.suallJ" ia seea as a s)'lltela ot politi..
cal ballets. Little empirical research oa the aetiTities and beliefs withia political partiea has
beg dene. The Independent Republica Party ot
Minnesota, since ll978, has c:perienced an intlu
of former~ inaetiTe people, foraer meabers ot tbe
opposillg DFL Part;r, and those opposed t. secular
trends in .AIIerican political lite. Statiatical
ana~sia of resolutions passed in variola 1984 lRH
conTentions, int.rrieva with present and former
part;r leaders, and journalistic co!1llllentary show
stroag i t not conclusive correlations with the
beliefs of Populiste of a century earlier, eeo.nolllic and social beliefs of Social Darwiniaa, alld
stroag concern for what 1a seen as inoreasillgq
high spreads of international Marxiaa and assoc ..
iated •secular humanist• Tina in .American lite.
The 1984 IRM coavention delegates. shned betJ&
major distrust of goTernment ami Populist faitJ&
iD. -retonu• proposed a eentur;r earlier. 'l'lae
eTidence suggests that a tradition of a eentur;r
earlier ia being advanced b;r Minnesota partisana.
POLITICAL ATTITUDES OF THE UNEMPLOYED: IN-DEPTH
INTERVIEWS. Arthur Paulson, Dept. of Pol. Sci.,
Univ. of Minnesota, Morris, Morris, MN.
This study involves in-depth interviews with
fifteen unemployed men, in a replication of the
work of Robert Lane, who interviewed fifteen
working men (Political Ideology, 1962). The
central hypothesis of the current study predicted that the unemployed would be found to have
relatively authoritarian attitudes when compared with two control groups of employed men,
and with Lane's subjects. Several attitude
scales were administered to the unemployed and
to the control groups.
The data did not generally support the hypothesis. The results of the in-depth interviews
were similar to Lane's, and the results of the
attitude scales were similar among groups.
Attitude differences tended in the predicted
direction, but they were not great, and the
cause could not be traced to unemployment, so
much as to social class. Extended to a larger
sample, these results would indicate that the
political attitudes of the unemployed are not
much different from those of most Americans.
This paper presents the data, and discusses the
theoretical implications.
THE PRACTICE OF POLITICAL THEORY: JAMES MADISON'S
CONCEPTION OF THE NATURE OF THE FEDERAL UNION.
Alvin Ghylin, St. Cloud State Univ., St. Cloud, MN.
This research examines two of Madison's more
significant writings: The Federalist Papers of
1787-88, and the "Report on the Virginia
Resolutions," or "Virginia Report," of 1799-1800.
Some scholars have argued that Madison changed his
opinion regarding the nature of the government of
the United States after writing The Federalist, and
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that this change is articulated in the "Virginia
Report" as well as in his opposition t o many
Federalist policies. Madison wrote many of the
more significant Federalist papers along with
Alexander Hamilton and was a leading advocate for
ratificati on of the Constitution; yet less than
five years later, Madison was in direct conflict
with Hamilton in many areas of constitutional
interpretation. In fact some have interpreted
Madison's "Virginia Report" as advocating the right
of individual state nullificat ion and secession.
This research attempts to determine whether
Madison's conception of the nature of the federal
Union changed in the interval between 1787 and
1800, bas ed on an analysis of these two documents.
Results indicate that Madison's basic political
beliefs are consistent in both documents.

so-called "model s " for possible or probabl e new
interna tional sys tems. From the point of v i ew of
the purpos e of peace studies, there is a general
cons ensus among th e scholars, namely , that peace
studies is future orient ed. However, in most other
aspec ts, e.g. the content, s cope, method, and system, there exists a wide variety of approaches
a ccord i ng to the prefer ence of t he individua l researcher. Whil e dif fer ent approaches and diversity
are imp ortant, there is nevertheless a growing need
f or s ome conceptual iz<>.t ion <>.nd <>. f ;t;<>.DJework o f refer ence. It is- on this- ha&-i s- tl\a t a compara tive
analys is of the conventional, un conventional,
utopian and science fict ion model s of peace i s
being pres ented pr oviding for a pos s i ble framework and theory in peac e studies .
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REASONING ON THE SUPREME COURT: THE PROGENY OF
ROE V. WADE. D. H. Baird , Dept . of Pol. Sci .,
Macal aster College, St . Paul , MN.
Using the ana l yt i cal too l s supplied by Wes l ey
Hohfeld , an analysis in detail is made of the
l egal ter ms us ed in Roe v . Wade and subsequent
aborti on dec is ions up t o t he Akron case to
demonstrate the diffi cultie s whi ch a cour t
encounters when i nexact t erms are used i nexactly.
The paper focus es on t he mi sus e of the t erm
"right " and the inappropriat e emphas i s on a
woman' s "dec ision." These i mproper usages l ead
the court i n the dir ection of seeing dut i es
corresponding to a "right" in a situat i on wher e
no such duties, ie., to suppl y the means to an
abor t i on, we r e never intended. The paper i s
not concerned with t he substant i ve content of
t he aborti on opi ni ons.
SOCIO-ECONOMIC VARIABLES AND THIRD PARTY
EVOLUTION: CENTRAL CANADA AND UNITED STATES,
1900-45.
E. James CeciL Dept. of Pol. Sci.,
Bemidji State University, Bemidji, Minnesota
This
study
analyzes
and
compares
the
development of minor parties in mid-canada and
midwestern United States. Certain socio-economic
variables are related to the organization,
structure, function and decline or changes of
parties and movements of socio-economic protest.
The time span is approximately pre-World War I
through the 1960's.
Parties and movements
include the Nonpartisan League of North Dakota,
the Farm-Labor Party, the Progressive Party in
Wisconsin, and corresponding parties in the
western prairies of Canada like the Cooperative
Commonwealth Federation, New Democratic Party and
Social Credit Party.
In Canada the British
immigrant brought with him a history of trade
unionism and British socialism, Whereas socialism
in United States was foreign; i.e., from Europe,
predominantly Marxist.
In the comparable,
agrarian areas in both countries environment
contributed to short term reactions in the United
States and long term reactions in Canada.

TOWARDS A PEACE STUDIES THEORY: THE CON CEPTUALI Z~
TION OF THE CONVENTI ONAL, UNCONVENTIONAL, UTOPIAN,
AND SCIENCE FICTION MODELS OF PEACE. W.O. Pe terfi,
Social Science Division, University of Minnesota,
Mo rris .
One major area of contempora r y peace studies
has been the deve l opment of "preferred worlds" or
"alternat i ve futures" based upon the building of
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THE APPLICATION OF MICROCOMPUTER EDUCATION TO
WILDLIFE MANAGEMENT. *Steven R. Hage and
Mike Traub, Education Department, Minnesota Zoo,
Apple Valley, MN.
The Minnesota Zoo offered middle school aged
students a unique opportunity to combine animals
with microcomputers this past summer . A "Zoo
Compljter Camp" was designed to provide students
with a basic understanding of microcomputer use
through "hands-on" practice and an increased
awareness of a wildlife conservation ethic
through behind the scene visits to "live"
animal management areas. Students used existing
software programs such as a data base, a word
processor, graphics, and animal simulations to
better understand how wildlife management
professionals use microcomputers to assist them.
Students were introduced to the International
Species Inventory System and Species Survival
Plans. Animal data, including animal weights
and behavior, was collected and input into the
microcomputer for analysis.
COMPUTER ASSISTED MINERAL IDENTIFICATION. M. Hayes*
and L.G. Soroka, Dept. of Earth Sciences, St. Cloud
State Univ., St. Cloud, MN 56301
Mineral identification requires the collection
of data on the physical and optical properties of
an unknown sample. The more information one collects, the more accurate the search becomes. This
computer program, designed for the Apple II family,
helps direct the student in the collection of data
necessary for accurate mineral identification. The
program will then search the file of 206 minerals
and display the names of the mineral or minerals
which match the entered data. The following physical prope r ties can be entered: luster, color,
cleavage, hardness, density, streak~ fluorescence,
crystal system and crystal shape . Optical properties can also be applied to the search, but this
technique requires a petrographic microscope.
Optical properties available to the user include
refractive index, birefringence, uniaxial-biaxialisotropic axis figures, and optical sign. When
applied in the classroom the program can optimize
student time by eliminating the use of chart and
book comparisons, and directing the student to
spend more time on making observations and collecting data.
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A HISTORICAL EXPERIMENT IN A CLASSROOM?
N. Kipnis, Bakken Library of Electricity in Life,
M1nneapolis, MN.
As the educational program at the Bakken
Students from
Library shows, this is feasible.
elementary through high school are now able to
reproduce a number of historical physical experiments in the classroom and at home by using
simple, easy to make, and inexpensive replicas of
the original physical instruments that were
created in the 18th and 19th centuries.
The
primary goals of the program are: 1) to enhance
students' experimentation as a way of obtaining
new knowledge; 2) to teach them how to investigate
phenomena of nature; and 3) to emphasize the
amusing element in science.
One of the major
sources of inspiration and factual knowledge for
the realization of this program is the history of
science.
Science teachers get new ideas and
practical skills during hands-on workshops at the
Bakken Library. The first workshops on electricity, magnetism and optics received a warm
response from teachers.
Recently the Bakken
Library has also experimented with combining
routine tours of the historical collection of
scientific instruments with a one-hour workshop
for students. The experiment seems to be successful.
A MODEL FOR MULTI-WEEK FIELD TRIPS FOR HIGH
SCHOOL STUDENTS.
G.B. Hansen, Sci. Dept., Anoka
High School, Anoka, MN.
Two week summer field trips to western states
have been organized and conducted with high school
students from Anoka High School.
The summer
Western Field Trip
is designed so students may
study the natural and human history of America's
West and participate in several 'high adventure'
activities.
Under staff guidance,
participants
plan the field trip,
from designing the route to
deciding on the menu.
While traveling, students
are responsible for the daily routine such as camp
set up and food preparation, in addition to their
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academic studies.
In past years,
students have
studied geology, ecology, Native American history,
astronomy,
and
paleontology, while
climbing
mountains, hiking deserts, rafting rivers,
and
rock climbing on Devils Tower.
Participants have
demonstrated an increase in self confidence and
pursuit of science related careers/educations.
Along with personal gains,
others have benefited
from the field trip program. These benefits range
from park clean-ups, to the discovery of several
dinosaur species being excavated by the Science
Museum of Minnesota,
and the acquisition of
specimens for use in district classrooms.

SEX RATIOS AND TEXTBOOK LANGUAGE:
A COMPARISON OF DEPARTMENTS AT*ST. CLOUD STATE
UNIVERSITY.
C. R. Eurich and C. H. Jazwinski, Psy. Dept., St. Cloud State University, St. Cloud, MN.
Throughout history women have seldom
been represented in the sciences.
English
language reinforces this.
When speaking
of people in general it is grammatically
correct to use generic masculine terms
(e.g., his, man).
However, empirical evidence (Sniezek & Jazwinski, in press) has
demonstrated that such terms are interpreted by Language users to specify males
only.
Our investigation examined the sex
ratios of professors and majors at SCSU
in a sample of departments spanning
science, art, education and business.
Texts assigned to courses in the sampled
departments were evaluated with regard to
frequency of generic masculine vs. gender
neutral terms (e.g., people).
Relationships between professor sex ratios, student sex ratios, and language were examined and interpreted in light of social
learning theory (Perry & Bussey, 1979).
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